Introduction 1
The Survey 1 The area incorporated by Floodwater Retarding Structure No. 1 is on the West Fork of Dry Comal Creek and had been the scene of two earlier archaeological surveys, in November, 1974 (Hester, Bass and Kelly 1975) , and in April, 1975 (Kelly and . Both surveys had produced data on a series of archaeological sites (a total of 25 sites was documented; Fig. 1 ) and in the latter survey , specific recommendations had been made regarding some of the archaeological resources in the area. It was as a result of these recommendations that the present survey was implemented.
Three archaeological sites, 41 CM 84, 41 CM 85, and 41 CM 86 , are situated at the eastern end of the proposed floodwater retarding structure. All lie above the 900-foot elevation which represents the margin of the maximum flood pool. However, available engineering data suggested that the construction activities involved in the project would lead to the damage or possible destruction of the three sites. Kelly and Hester (1975: 27-29) suggested two possible alternatives regarding the sites: either move the eastern end of the dam so as to avoid the sites entirely, or conduct additional limited investigations so that the sites might be better evaluated. The latter alternative was chosen by the SCS Temple office.
THE SURVEY
An intensive archaeological survey, consisting of a program of controlled surface collection and test pitting, was carried out at sites 41 CM 84, 85, and 86 (see Fig. 2 ). These sites, and the other prehistoric resources of Floodwater Retarding Structure No.1, have been previously described in the reports of Hester, Bass and Kelly (1975) and . The reader is also referred to those reports for details concerning the archaeological background of the region, the local topography, vegetation, and lithic resources.
Field work was administered and supervised by Dr. Thomas R. Hester, Director of the Center. Field operations were under the direction of Thomas C. Kelly, Research Associate of the Center, assisted by Leo C. Fletcher, Francis E. Griffin~Rick Sowa, and two laborers.
Utilizing standard archaeological procedures, the field crew accomplished the following tasks: the excavation of two units at 41 CM 84, the excavation of another unit at 41 CM 85, and a controlled surface collection and the excavation of two units at 41 CM 86. During the This page has been redacted because it contains restricted information.
course of these investigations, yet another archaeological site, 41 CM 89$ was discovered and documented. 3 Artifacts, field notes, maps and other data resulting from the survey activities are on file at the Center for Archaeological Research.
TERMINOLOGY
In the site descriptions that follow, a number of terms are used to refer to the various lithic artifacts collected during the investigations. We provide the following brief definitions of these terms:
nodules of chert or other siliceous stone utilized as a source of raw material (usually in the form of flakes removed from the core).
ntaQ~:
pieces of chert detached from a core; the bulk of the flakes in our sample have large striking platforms and pronounced bulbs of percussions, all indicating that direct percussion techniques were used in their removal. There are several major kinds of flakes in the sample. These include p~m~y filaQ~, representing the initial phases of core shaping and reduction and having the outer faces covered with cortex; ~eeond~y nlaQ~ exhibit some cortex remnants on the outer face, along with scars indicating previous flake removals; such flakes often indicate the further reduction of cores; ~nte~o~ filaQ~ bear no traces of nodular cortex and thus represent flakes detached from totally decorticated cores; such flakes were apparently selected most frequently for the manufacture of points and other tools; ~pped nlaQ~ are absent from the present sample; such flakes have distinctive attributes (especially a lenticular, overhanging platform) and are related to the bifacial reduction process; utLtized 6laQ~ are flakes from any of the above categories which have subsequently been trimmed along the edges (or in some other way modified, as through use-retouch), and which served as casual cutting and scraping implements. in this group of artifacts we have placed specimens (usually thick flakes) modified on the face. In general, most unifacially flaked tools appear to have served as scrapers. In particular, we noted the presence of unifaces with concave edges, with these edges heavily scarred from use. This page has been redacted because it contains restricted information.
A later phase in biface production is represented by smaller, thinner bifaces which we refer to as pne6onm6. None were collected during the present investigations, but several were found in the earlier surveys.
hamme~tone6: ovoid stones of chert, quartzite, limestone, etc., with battering marks indicative of heavy hammering use, probably in lithic processing activities.
chunk6: miscellaneous blocky chert specimens derived from lithic processing; many are apparently pieces of cores. Others may represent pieces derived from the percussion splintering of large chert nodules by aboriginal knappers trying to obtain smaller pieces for core or large biface manufacture, The chipped stone collections from the investigated sites are quite uniform. They apparently represent lithic processing activities of the sort associated with prehistoric lithic workshops and quarries (cf. Bryan 1950; Bryan and Tuohy 1960) .
RESuLTS OF THE INVESTIGATIONS

SUe 47 eM 84
This site has been previously described by Kelly and Hester (1975: 15-17) . A test pit (Unit A) excavated at the site during the Kelly and Hester survey revealed lithic materials buried to a depth of 50 cm below the surface. The recovered artifacts suggest that the site served as a quarry-workshop devoted primarily to lithic processing activities. A number of hammerstones, the only ones recovered within the entire project area) were recovered at the site.
In the most recent work at the site» two additional test pits were excavated. Unit B was established 1.2 meters east of the earlier Unit A, and Unit C was placed 1.2 meters north of Unit B (see Fig. 2 ).
Both Units Band C were excavated in arbitrary 15 cm levels to a depth of 45 em, the point at which bedrock was encountered. The two units yielded 106 primary flakes, 237 secondary flakes, 287 interior flakes, a unifacial scraper, three bifacial artifacts possibly used as choppers, a chert hammerstone~ and 34 chunks. Distributional information is presented in Table 1 . A series of eight shovel tests around the site periphery revealed shallow deposits with bedrock reached at 15-25 cm below the surface.
The tabulated flake frequencies (Table 1) indicated the comparitively high percentage of primary and secondary flakes. We believe these data suggest that the predominant function of the site was lithic processing, perhaps the reduction of chert cobbles to quarry blanks and preforms. The nature of the flakes (large striking pla.tforms and pronounced bulbs of percussion) and the presence of 28 hammerstones in Unit A (Kelly and Hester 1975: 17) provide additional support for this opinion.
6
The possible chopping tools and concave scrapers fOQ~d in Unit A (Kelly and Hester 1975: 17) suggest a possible secondary concern with woodworking, perhaps the making of dart shafts. The fact that no dart points (or fragments resulting from manufacturing mistakes) were found on the surface or in the excavations indicates that the finishing of lithic artifacts was carried out elsewhere.
SUe 41 eM 85
The site is roughly 30 meters in diameter (Figs. 2 and 3). Artifacts collected in the sunrey were 11 concaveedged unifacial scraping/cutting tools, one steep-bitted unifacial scraper, two heavy bifacial chopping tools, four cleaving/cutting tools and nine flakes. The surface was more visible in September 1975, because of engineering activity in the structure right-ofway and the deterioration of the dense underbrush due to seasonal variation and cattle grazing. More chert raw material and artifacts were exposed than were collected in the "total" sampling obtained in April, 1975. A two-meter square test pit was established and excavated in 15 cm arbitrary levels. Nothing was found below 25 cm (a sterile dark brown clay was observed at this depth). The recovered specimens were 159 primary flakes, 311 secondary flakes~ 138 interior flakes,a b 
CM 86
This site is oval in plan, oriented from north to southeast, and is approximately 15 meters wide and 60 meters in length (Fig. 4, a) . This site was gridded for controlled surface collection, utilizing as a datum a steel peg in the centerline of the dam at the end of the proposed structure. A series of nine collecting units, 6.0 by 2.5 meters in size, was established (see Fig. 2 ), and were labeled t in sequence, as Units A-H, with right and left divisions. In this fashion, a block 48 meters long and 5 meters wide was collected. Every piece of modified material within each unit was bagged. As a test to determine the depth of cultural material, two 1 by 1 meter units were excavated after the controlled collecting had been completed (one within the E-left collection unit, and one 1;vithin G-left). Using 15 cm arbitrary levels, the units were dug to a depth of 22 cm, where bedrock was encountered. Cultural materials were found to be mainly surficial.
The collected artifacts included three bifacial quarry blanks, 39 unifaces (22 concave-edged unifacial scrapers and 17 flake scrapers), six heavy bifaces (cores or choppers), 112 utilized flakes, 250 primary flakes, 452 secondary flakes, and 269 interior flakes (see Table 2 and Fig. 5 , a-c, g, h).
In Table 3 , the high percentages of primary and secondary flakes are noted. When one compares the data from 41 CM 86 with such mu1ti-activity sites as La Jita (Hester 1971) , 41 HY 72 (Patterson 1974) , and 41 KE 49 (Kelly and Hester ms.), the high percentage of primary flakes suggests that the function of 41 eM 86 was that of lithic processing, presumably the early phases of core and biface production.
The April survey of this site yielded only large, heavy cores and co~e tools. These included one chopper/ scraper, three cutting/chopping tools with concave edges, three quarry blanks, and five cleaver-like cutting or chopping tools. No projectile points, point fragments, hammerstones, burned rocks, etc. were found in either survey.
The site is interpreted as being a specialized site for converting chert cobbles to quarry blanks and preforms. The limited tool'kit (scraping, cutting, and chopping tools) may reflect woodworking tasks~ such as the cutting~ tri~~ing, and smoothing of wood for dart shafts or other objects.
The excavation of the two 1 by 1 meter test pits revealed that there were fewer buried flakes and artifacts than on the surface, indicating that considerable deflation has taken place.
SUe 41CM 89
This is an important site not found in either of the other two surveys, despite its proximity to 41 CM 84. The site (Fig. 4, b) is located in and alongside a gully or ravine, with three major branches. The three branches originate as shallow depressions a few meters southwest of the Krause stone boundary fence (Figs. 1, 2) , and deepen abruptly as they proceed southwest toward the main channel of the ravine. The large ravine terminated in the alluvial flats before reaching the creek channel; but the site debris ends approximately 20 meters below the branch intersections. Dense cedar thickets dominate the area; othe~ vegetation consists of live oak, persimmon, agarita, sparse grass, and weeds. There are four fairly open areas on the flats above the ravine branches (Fig. 2) .
A limited sample of artifacts was collected, and selected specimens are illustrated in Fig. 6 . Artifacts collected from, or observed at, the site consist of the following forms: bifacial quarry blanks (some of these seem to have chopper-like wear along the edges), large cores and core fragments, and numerous large flakes (some of the flakes exhibit what appears to be wear derived from chopping and scraping function). The site contains great quantities of chert cobbles, many of them "tested" by the removal of one or more flakes, as well as numerous artifacts, debitage, and unaltered chert cobbles. Over the millenia» the ravine ha.s cut through limestone and released the chert nodules~ creating a major quarry site for the survey area.
OBSERVATIONS ON THE LITHICS FROM THE SITES
All four sites contain lithic debris primarily attributable to workshop operations. Two aspects of the site assemblages were of particular interest to us, and we provide some brief comments on these in this section of the report.
At 41 CM 84, we noted a considerable concentration of hammerstones. Their presence was even more remarkable in light of the absence of hammerstones at other sites in the project area. Bordaz (1970: 56) has commented on the scarcity of hammerstones in many ancient archaeological sites. He put forth the theory that flint-knappers were usually speCialists, and that good hammerstones would be carefully preserved in their personal tool kits. Thus, hammerstones would not be left behind the quarry sites, but would be taken by the knappers whenever the group moved away from a particular locality. In briefly checking some of the literature on south central Texas sites, we note that hammers tones are quite rare at most of them. In neighboring Hays County, a site survey of far greater scope turned up only three hammerstones (Patterson 1974: 33) . As another example, Hester (1971) found only one specimen in the La Jita occupation site in Uvalde County.
Why, then, do we find this concentration of hammerstones in a small knapping site like 41 CM 84? All of the hammerstones are of poor quality chert (referred to as "siliceous limestone" in Kelly and Hester 1975: 7) . This material is rare among the flakes and debris at the site, and it does not appear that hammers tones were being shaped or manufactured at the site. Perhaps this concentration of hammerstones represents the caching of knapping tools at a workshop site situated near a virtually unlimited supply of raw material, 41 CM 89. We suspect that the primary activity at 41 CM 84 was the production of quarry blanks which were subsequently transportedto other sites*.
A second, and considerably more significant, aspect of the lithic assemblage involved a comparison of flake frequencies at these sites with other published debris studies in the regional literature. It was felt that such a comparison would help to test the proposition that these sites were indeed lithic processing areas.
Thus, the flake counts obtained from 41 CM 84, 41 CH 85, and 41 CM 86, were compared to such sites as Jetta Court (Weslowsky, Hester and Brown 1976), La Jita (Hester 1971) , 41 BY 72 (Patterson 1974) and 41 KE 49 (Kelly and Hester ms.). Three major categories of flakes --primary, secondary, and interior --were utilized in these comparisons. Results are shown in Table 3 . The three Comal County sites are obviously similar to one another in terms of the kinds and frequencies of flakes. Their highly specialized nature is indicated by the unusually heavy concentrations of primary flakes (from 17% to 33%; mean, 23%). At these sites, it would appear that chert nodules were being obtained from nearby surface exposures, and were being reduced via hammers tone percussion to forms such as quarry blanks and preforms. We believe that the blanks and preforms were taken elsewhere, probably to occupation sites (like 41 CM 88; see Kelly and Rester 1975: 22, 25) for final conversion into finished artifacts.
In these sites, we see a combined primary and secondary flake frequency of 55% to 75%. Only at one other site, 41 BY 72 (Patterson 1974 ) with a combined total of 47%, are these percentages even approached. Patterson defines this site as a lithic tool manufacturing site in a "lithic resource procurement area." Preforms, cobbles, and cores made up the bulk of other artifacts, along with five bifaces and one dart pOint fragment. The probable woodworking tools of the Dry Comal workshops are absent. Patterson reports that 41 BY 72 contained tabular chert as well as cobbles. This could account for the small percentage of primary flakes (3%) compared with the Dry Comal mean of 23%.
Distinctively different patterns of flake frequencies are present at occupation sites like La Jita, Jetta Court, and 41 KE 49. La Jita Area C compares rather closely with the composite picture of 41 KE 49. *In the senior a.uthor's experiments in flint-knapping, he has found that two hammers tones are necessary in reducing cobbles to quarry blanks. A large hammerstone is required to remove irregularities from the nodule and to create a series of working areas or platforms. A smaller hammers tone is then used in removing the cortex and in the shaping of the blank. If the work were to be carried to the preform stage, he suggests that a third, yet smaller, hammerstone would be desirable.
The combined primary and secondary flake percentages are 31% and 30%$ respectively, with interior flake percentages of 69% and 70%. Hester (1971) defines La Jita area C as a Middle Archaic terrace occupation where all steps in the manufacturing of stone tools took place. 4lKE 49 is the same type of site apparently dating from the Early and Pre-Archaic periods.
La Jita Area F has an unusual pattern as it contains no primary flakes. Hester describes it as a burned rock midden containing little in the way of lithic debris. La Jita Area A and all units at Jetta Court are nearly identical in flake percentages. Their low primary flake percentages (1% and 2%) indicate that the processing of cores, quarry blanks and preforms was done elsewhere; finished manufacture of artifacts occurred in the camping area.
SUMMARY AND RECOMMENDATIONS
The present report describes the results of the third in a series of archaeological studies in the area of Floodwater Retarding Structure No.1, Dry Comal Creek Watershed, south central Texas. As a result of the survey activities, total of 25 archaeological sites has been identified and documented. All but one of the sites appear to be linked to lithic processing activities, notably the extraction (or selection) of chert raw material, and the working of this material into cores, flakes, and crude bifaces and unifaces*. Four distinct groups of chert were utilized by the prehistoric knappers; in Kelly and Hester (1975: 6 ) the distribution of cherts among the sites was presented.
The report of contained specific recommendations regarding sites 41 CM 84, 41 CM 85, and 41 CM 86. Although the authors preferred the alteration of project plans so that the sites would be preserved, it was determined by SCS officials that this would probably not be possible at this late date in the planning process. Thus, an intensive survey was to obtain additional information on the sites, so that final recommendations could be made. A survey team was sent into the field to obtain such information as precise site location and site size~ to collect additional surface samples for evaluation, and to carry out limited test pitting to ascertain the presence or absence of significant buried deposits. It was intended that these data would be used to prepare comprehensive evaluations of the sites and to measure their importance in term of possible nomination to the National Register of Historic Places.
At site 41 CM 84, test pitting revealed depOSits up to a maximum depth of 45 -50 cm; much of the site, however, is only 15-25 cm thick. The *The one site not attributable to chert-working tasks is 41 eM 88, a large occupation site located just outside the project area. unstratified deposits contained lithic debris related to workshop activities. Analysis of recovered materials indicated that lithic processing was an obvious function of the site; a secondary function may have been woodworking (or some similar task), as suggested by the occurrence of concave-edged unifacial scraping implements.
The field crew excavated a single test pit at site 41 eM 85. Shallow deposits, reaching a maximum depth of only 25 cm, yielded lithic debris also attributable to lithic processing and possible woodworking activities.
Controlled surface sampling was the major investigative technique employed at site 41 CM 86. Again, an assemblage of artifacts related to workshop activities was recovered. Test pits indicated shallow deposits with buried lithics being thinly scattered.
During the course of these field studies, site 41 CM 89 was discovered. Brief examination of the site suggested that it is a major lithic processing locality, and may be the source of much of the chert, especially type B of used at workshops in the area. We cannot ascertain to what extent this site might be modified by the construction of the floodwater retarding structure. At least the lower parts of the gully (roughly 25% of the site area) will lie below the 900-foot elevation and will thus be incorporated into the project.
We believe that the combined field work of the survey and the studies reported here have provided an appropriate sample of materials from sites 41 CM 849 41 CM 85 and 41 CM 86. The three sites seem to have had similar functions; all are fairly small, with shallow deposits of limited potential.
It is likely that 41 CM 84 will be partially damaged during construction activities; 41 CM 85 and 41 CM 86 will probably be partially or totally destroyed. As we stated in our earlier report (Kelly and Hester 1975: 29) , we consider all archaeological resources to be of value. However, given the nature of these three sites, we believe we have gained a thorough knowledge of their composition and function. We seriously doubt that further, more extensive field research would provide much in the way of significant archaeological information. The loss, or partial loss, of these three sites would not deter future research in sites of this function in the immediate area, as we have already documented nearly 20 sites of similar character in the project locality. Indeed, most of these other sites appear to us to have a much greater potential to yield information on the lithic processing and possible woodworking activities that were conducted at these specialized sites. Fortunately~ the construction of Floodwater Retarding Structure No. 1 will not affect, as best we can determine, these other archaeological resources. After consultation with personnel of the Texas Historical Commission regarding our findings and evaluations, we are of the opinion that sites 41 eM 849 85 and 86 should not be nominated to the National Register of Historic Places.
We come now to the status of site 41 CM 89. Perhaps as much as 75% of this site lies outside the project area. However, our initial inspection strongly suggests that this is a site of major importance in terms of future inquiries into prehistoric chert-working processes in south central Texas. It may be that the portion of the site extending into the project area will not be affected by either the construction phase or the subsequent short term impoundment of waters behind the floodwater retarding structure. We believe that 41 CM 89 is a highly significant resource, and one which warrants its nomination to the National Register of Historic Places. We urge the Soil Conservation Service to inspect the site area and to determine its exact position and elevation. It should be carefully evaluated in terms of its relationship to the construct:Lon of the floodvJater retarding structure. If there is a possibility that 41 CM 89 will be affected or modified in some way~ we strongly urge further research at the site.
ADDENDUM
The recommendations contained in the preceding section of this report were made available to the 80il Conservation Service state office (Temple, Texas) in early December, 1975. In a letter dated December 31, 1975, Mr. Logan W. Crews, Assistant State Conservationist, summarized the course of action proposed by the 8CS at these sites during the construction phase at Floodwater Retarding Structure No.1:
Site 41 CM 84 is above the detention pool but near the dam. We plan to flag it during construction. It is not considered eligible for nomination to the National Register of Historic Places.
2.
Site 41 CM 85 is located at the north end of the dam on the centerline and will be disturbed by construction. It is not considered eligible for nomination to the National Register of Historic Places.
3.
Site 41 CM 86 is located above the north end of the dam. We plan to flag it during construction. It is not considered eligible for nomination to the National Register of Historic Places.
4.
Site 41 CM 89 is barely above the detention pool and near enough to the dam to merit protection. It will be flagged and monitored during construction. It is considered eligible for nomination to the National Register of Historic Places and we would urge UTSA to initiate its' nomination if it has not already been done."
According to James Warren (SCS archaeologist) 9 the flagging of sites 41 CM 84 and 86 will minimize the impact resulting from construction.
As stated elsewhere in the report, vle believe that the disturbance and/or partial destruction of sites 41 eM 84~ 85, and 86 will not adversely affect the local archaeological picture; further, such disturbance will have been preceded by intensive archaeological study. We are grateful to the Soil Conservation Service for their cooperation in all phases of our investigation in the area of Floodwater Reta.rding Structure No.1. Their concern for the protection and preservation of archaeological resources is a serious one~ and should serve as an eY~mple for similar agencies in other states. 
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